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Dmg Autheatieatiofi 

J:- 

This mv^ijiion iUates genera!l> to a method for assunng drug said drug product id^mty as a 
product 1% dlstribiited &om the m^ufacturer to the retailer and to the pstiem. Tks mvesit'on 
10 allows for the active evasion of th« coumerfehmg of phsa-maceutical products, 

WahsR th<3 djstribiaba system of dmg*. .atd drug products, there k a need to abjure drug 
drug product sdentity. F\anipk sceoartos mclude the T?eed to identify and d)ffer«itiate 
authentic asd couatei ton dmg prsducts, md a need to assure the dispeaasag of th« correct 
1 3 drug product to patients from pharmacj»;s There aho exists tite need to gtmhenticate the 
mauufaetwerof drugs after Ifaey leaved 
involved: m causing iajWQf to & patteat, 

Dnig pradtict co«i«eff«itmg j& a &igmficatJt and growing world-wide problem. Tliere are 
20 about ^ bUhoa sufeicriptwns, filled vsoridv-ide eaoh year, abouJ 1 Whm prescnptwns ait- 

filled m tfSAJi has been esumated that about 10 to 50 pes^ent of presertptton drugs in eettam 
counties of Asia, Africa, and So«tb Aiaerica may be counterfeit The numbet of osunterfeit 
dmg cases being investigated by the I<DA has quadmpieU md includes such well known 
drugs as 1 tpUorx Procnt, Neupogea, Serostiiu, Zyprexa, and fcvra. Drugs* are no% 

25 purchased in increasnig qaanttties over the fetemet and Irons CrnmSxm and Mexican 
jshamiaci^ iiiakiiig source md drug ideatificatton ev:en toder . 

In "Combating Countcifejt Dn.<<> A Report ottb« bw^d ma Dnt^, AJjninistrjtKis ' <^ ' t}vv<,T 
of different technologies Ui p-cven* cnufitcttciUnj ^at di^c js-bed i,.Kh as 'TiuK^-p^oii.'x-* 
M ^proat'hes utsbKjng Ug tcx ' w „>v < e _ " n arid-tri;,e) pu^i ^r..e p.i,\^!s, a; c f uismsc 
package code {EPO, b.i. .v(k > . i. ^ . P > sjvnaj mks hoU>gf^ni> 
strengthemng Slaw Lccnsurt.-'^ itt,^-^ . iS > <^ \ e Jistso ^, .saJ u'ii imun^ 
de^ ejopmeni and jinplemoiiUuion oi !»ecuf e busnicj^'i pr&ctices Also di%{ii.scd is. requifisig 
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twanufacturers to soU products to vvholesak'is who on}j dhecU\ purchase Ji-om the 
raanufsctuner and reqoiung manuitwtmers to publish the n<aae!> oi their 'ft hotes^icis on thcw 
Websites 

Ib addition to pmbie«i» ot couisterfeitmg, mth the increawng number ot psescttptii^tis being 
S billed, there is m mcreased chajjce for prescription error While these tjjrort, tnaj take numv 
i^Jrms, th^ hkehhood of u d^gerotis or hfe threatentug "adverse drug eseat" invrejiei 
proportionaU> with the tncr«sdsed civanos of pmcttpiton fill error 5eve}<4 studies have t,ht. vv« 
that ptescnptjon ctkht rates consmentlv in the Z% to 7% range vt tth a 4% csixsr jyte often 
aied as a rehabk average, 
llf Majj> i\5!«iris h^ve b?en <ievt$ed to appiy identifvmg markm to drugs^ !>«srh as color, swe 
und ->\<ipe <i5&nsictions» atnong dtiteat drugs or on the same drag from dsften-nt 
srsantJiacturers* Identiftcatson markers apE>!}«d to 6mm are Jypjcaily dtscefmble to a 
jii -ispcctix e counteriettcr and can thereioJt. bs' jeprodyced b> ^le uonnien«it*r m mduv s^afct-s 

i ] iues <5f '.Mr . i. i f ^ x% lii-h u« f DA com.iders to be sitbject to tedcul 4«iaei!ii<; 
i^ii sxhch Hxti'i^f ^ u k s "h-- KiiniOnofmiiik€r&absiaiicc;i»toao<.vs&2eto>ir 
Jtlf u<.i-« utv^NvvfuHt ^ iui ! l,».!spiooedure&»mui.imceticguiaioTy 

tno^unai >> h u ">> iiK su""i! ct k> of J i ctpujftng oqmrementv furthermore 
P it jkik -.t ui ^K-. i)iK ( sh d-u(i ior the prei^^nce or the marker and tbere*»Uer 

iiutJiicate iine nmrKcr CQiHiJusirse dvuii 

<.piv> ^ >\ ! !t i. nui ho ' !ht. akntiiiv. (<>n v.^ji<-sf 
idt Jis , i^. lotnij^i^atwn \ sJem a d\ siaffiiv, js>-i.iefli that ciumgv* 0\ tiHK HiCrtHj 
rendering efforts to break the hVhitsA vv-ett more unhkely to be "suctes^ta! 

30 Descnpaoii ot Rglaisd Art 

Cobr^shitpes^ireandextsmAlmiTkmg^hd^v rtjivni i^tci o uMittfy drugs, m iohd dosagt, 
forms to '>e us»ed in coajusictfu.i with extensAi vonusndr Ube'uj^^ Svhcmts 
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There are examples of overt drug labelmg sy$t«ms kaowii to the art. Baam, USB 
4,918,604, describes a dryg labeling and prescnptioa filing system, Th€ sysiem idemifies the 
dispessed dr«g to be identified via a eobr photograph <jf the drag on its packaging. 

An example using a combittaiioa of overt methods is disdosed in Wootion, USP 6,535.637 
and ealitled Fhannaeeutical PiH Recognition and Verification System, Th« system titUizes a 
combination of coloration, shape, siae and other surface featUfes of the pill or tablet. 

A scheme miiig covert identificalion of a drag by spectnil means is disclosed in Soloman, 
USP 5.^70,;>54 cr.tnkd Non-DestrucUve idcrirification of Tablet Disssolution by Means of 
infarcd Sp^ar(>,con> yMi rSf ^.yO0A^4 entuled Real Tune 0:i-Line Analysis of Orgaitsc 
JuJ \.^^-(V■.< iroc Con}pouud<^ for I Os.itl, viod Fharm3C':M!tic;!j pjixitKi^ S<<j( rusp 

provKi«. i-i apr<ariJus for imhircd spectrcscops ijpsnij j siicc:;NSii-}i ut toihitjatt^ i^gr*: beams 
thi< -if^nio!.:! ih<i niiddk and nc^ir iniV.^tcd spoc^i nm Wi.^c hc:.m^ .1!C ;n?pjng5;4 a^at;isn jne 
^siiiplc and ine diiTuse component of ilie reileclcd bghi ls iiis-asured tiifoughout ihe spectnim 
FiiuUy. the light received is analyzed by a neutral neiwork to deiefimae the saj«pls 
c»aracteri.si!cs. 

R^asa et ai., USI* 6J7U^m. euiitied System and Method for Phannacy Validauon and 
inspecdon, discloses an apparatus for verifying tlie idemuy of a dispenses phann&ceinicai 
Ai\ aual>i5is unit adapted to detemime a property of the dispensed phajwaecutical, mpu; 
de\ii,e adaptex! to reectvc predeienuined identifying mformauon couesponding to ilu 
(lisp^fiscd phatinaceuiicai, and a coinparLsDn unit adupted id cornpase t.ic deu*. pfoj^'erty 
of the dispensed pbannacetriv.ai vs nk the picditern.n.^*., sJ.-vjtvT )o )iroHnat\)u K. a:,a e- 
also disdoises a method r<t\cpi>!ng a pr«^>.s.fipt!U!i wlKsesn prt'^cnpfon vcn4)tt",i.s a 
ptusrm.iCu\4i<,ai compouud. "\ a - \ a'ni;^^ rep csi. ipnoi! ^'.iii a un)qxic H\'»t!fio\ stonng 
th^ umque idctuuler, detemutnn{> I'^se identity of the phamiaceuttcai conip^^und, and 
comparing the identity of the phannacemical compound with rhfi unique identifier. 



BRIEF SI;MM.A.RY OF THE mVENllON 



Tiiis pre'sexit disclosure uses spectral analyses, such ne&r-in&ared iMR) spectroscopy, to 
verify and identify phanuaceuhcal producrs through their ptoduct signatures. . A method is 
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disclosed where an amount of one or more of the niaclf\e mgredjents m the 
phamjaceutjcsl product is vsaneii o\er Uwe. tht vanaUcn providmg s difterem product 
si|3)anire. but faJlm^ wthin a lev el deemed pefrntssible hy a regaktot y body rit>s methcsd 
resulti. m the convert iiKluSion ot unjqoe product M^n^nires thai b« thaix^ed ov^-t tjme 
§ baween batches ot product, reiuiting in m autheaticatjott ^y&iem tb^it is difticu't to deceive 
hy potentmi counterfeiters. 

The marking 5.ystetH is covert since the a«the«ticstioii system emplo^ « ph^i in c t uticai 
producl's NIR »>pu;tnan T{>e {juikmgsvstemii inherent m the drui^itsui jsw, unmeach 
10 solid dosage kttm of the dtug and cAmot be inodtfied aitn i i-in n iv.t jk T(k e <;die?«? m 
the do afc,e foroi are change lover vjne *he pcvt'.d ^^fgiwutio o' >. dus li^-. i\ 
ds.t,.m. ivU ir>v lilt pmdik i. \ -^jf^ncct ur thiid jVirl^ vendor etup tor lit.'i '>vi! > >Sv.s cni^ .it) 

nirmatthoi kuk an*-*. n.{ > s t i [ t sin. 

15 do<. je *orm a rto^Jiccd {njiinianataciusc! snd it piOi.'u<.v<^ h ih^' jt^iiscr, 
H ,ic hl^.h ioi phm ma*'ur<{«.JurmgImwartim«ofitiffiufoaaref,elc the <iet ot dosage 

.>w.?,.cs.......ti!Kt,h<.HiaJoAft><u,iaj»w.v....iv> 10 jn..v!onn< u ..\Hm.mu..A s (1(<,^^ 

M Uii uv K i du ) ut is ! p i 1 ! n nn,^iK Un^ n 

( jli i ifi ni K a <,t 1 r it i c in ljb t ui d,s ^ o i <:<.3 « ) i 

-iru ■K.k'- f s^. t i par \ri lu ^\ in ; iU ip !■* dk i' -> 
t s ! u df i.1 } ->iut i t p } i v*-!, "1 r o'-pi ih^ ftcMo 

25 tin ^ i-ij K isc! uiot) divnpt,«tK ag<.ii{ (t\^ip'i,nt) ajjoiuiii do^a cl <i.iddKhjie 

r^ije 10 ii& fie\tbdu\ m deternijmng the aimiber ot dosage forms maiiUiaaured with a sinv«le 
product stgnatwe, the mamsfacturer cm ase the methodb Oi ihe present m^-etstion tor quality 
UN in'».t. q ahtv»,ontmi oi otiier mtvmai or s,\tt.ma{ contrci putpu^-ts F.icprxliK 
M) i nu c N us,ed in t.oniunctJon s' Jth patU^iog tnton>iJtt*tnto n is bu> Ik» ..nv 
od-jer idsmjfv'iog mtomsation as the phmtwc-t-utictl prudu*.i jnov«s> throvgh the supply chain 

These bciielits are obtained b\ \ent\iag and or dtttmimuig 3dentit> ot phsiij)a0uttcai 
prodtii.i«! xMthm a omg pioduv* diitr.bt ti^n b-vstem and are achieved thoitgji the use of JsilR 
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techniques optioraUy m comjf ctioi ^ jth ent or more other tcxhrtobgtes The 
combmatiou of lh«se tecimjques m4 appro^iches make for a rapid and accurate approach to 
assure drag and drug product identttv- as -sneU a method to pre%e'm the phmndceancal 
product from bemg coujaerfejied: 

■5 

The methods aho provide m ejfScieat technique for fiTsgerprnting drugs a& to the 
mainifacturei and production batch Most significantly, the techniques dibcioied oro\ idi for 
■systems Mid meihods of raanufactunitg a vmqm fiagerpjint that serves as, u la^-*eS u p'(\ u^s 
signature inherit m each pharmaceutical ptod«ct or batch ihereot Advamagsous') the 
10 rtferenoe product sjgnataie is sdsctsveiy dsseloscd «md easily coordinated through the 
manafaeturer ot the phmnaceutica! product, 

^htr herens diiv-b^fd approach 5S to apph MR spe<.iro«;cop\ sv >^ \ iK-'^i.t.iau' ik' mcthut! 
t^ui pros! or uiSiiimiL e n I ■lun, t)U<^ i n ^ i ijs aot 

5^n:>duci--t 'o njini'ri're r-^uh^oi-" review rep-i'ijiiv f«^«i}en)e>^"5 Ihe itiet^K'd --nry be 
2t{ moc^.fiiid !' !o-\ M t «.p pirvtit changes occur lo m,jmtain or lucrca&e the tjuraber of 
Sienatures iha( rnav be used. 

\iR snectfOne v js hK -i^U^c^ l.^ it r is ot S sjis; ard c!Kjx->s.(bKq \IK is ncnt- v s ,v ^ vsnd 
non>.iesp.ttne \ sK-^is i'mcs ire \ir\ shn tv->i I s(.i,^ ,(,K<>iu t ond F!frfi;<,ists are -ot 
uqiiued TlK \vi\iK nw is hsddv sujMtne jnd u able to can pt^rtorm muUi-tomponetJt 
a. >. a& V. feviofe,"^' htrem Moreov<jrv the dt&closed procedures rsqutre !jttk% if auy^ 

saH5.ple pi-eDaratJon, 

1» V it-- \ tii KK •> V iibttdmwnts, the prci«u im enuoR is a tiwthod o U thn^^ i 
1 "> pi! ira <,vt.«ti(^at p'^odti*.? bsumc o«e or more av.tj\e mgrcdicuts Jid otio m iEUCtis e 
mgrcdicnts comjMjsing vfarying an amount oi At least one of the oue in mort mactive 
ingredients over time and geneiatmg a pioduct sigftviture ai tiie pharmaceutical product 
having the vdned amount of the at i&sst one of the one or more tnacijve uigrtdients 



Thti presmt msctttjoa uicludes. abateh idenlsficauon meJhfxi for detstmmjDg the s-otirce 
of a ph^aceatfcal produti frnm omcfftg a pbrality of production b^jtches t)f the 
pharmaceutical ppoduU ^vhere the phariusceutwaJ ptoduct has om or raore active ii-*gt«diem!> 
4nd one or more mactivv mgredients compnsmg cha«gm^ an ^o«nt of at isast ans at the 
S one or mm. jn^ctjve mgrediems among diftermt hatches of the pharmaceiiticil product 
prodaced, the vanasion hemg at Itsit sutftctm to djs.tmguis.h the difference m the MR 
spestfaof product pmduced m eaeh b&t&K 

A]iSod}6.doyedr a system t^rvcnrvH^gihcuthPoti n oi j '^haTOa^.v.v.tiLal pad Jvt 
10 v-o^npHMriL the ot .Wiui n s m j.i u ^ uh o ign^umki 5'->!.(jiit 

si^nit^refeiiiw ii^alairusi si in s n.' >i ^ n> iv ^du t >pj >, i ) ! 

ijpevtrai siuiaturt .vi^rpan! s be -^lv t ^ ^ ^ ca*,, tn<, rv,<, it.<. vi. 

Mgn^turcji and Lp-) U.ig tht. >cs s( a ) \ >; <. s ^ c u htnii^iU o! sin ^ p}<? 
1§ phiimiaceuticai product t<? % !;f ttjed Hv thf ttmwd sptiua- vyiat ^fv betn^ e^iuiv iScm t(^ at 
least one ot the refeace spectral sigaatures. 

In ^otht- ■>! it v-nnoj ncilsUi ^- v<.n u s i x ? ot Jro it a plnni) s u d 

^ Jt d c St* 'ud (UKuwiuu oi vl ivjii; <s»<, oUhv or<tt or mo t snaciuc inj5e.<'e Js 

Ui ' u k 'sl v)n>.> ^fv)up of tbe set as compared to the othet gSv'Jt.ps int.- s^t r^j j 
th i 1, u ! <N ic ec* jhk sn i nt^r tntu'cJ {\TRt <<pectra ol ihe phdiinuveuticul paiduci hi the 
s J, >. V f { t K st,t <a!» toinp^red to a near-mfrared (MR) spec^a of the 
25 ^>-a. ^ she d 1! x<u< I ' 'ho oi'tcr g)0»ps ol the Sft 

A<« iHca in ihii> dfs;, insure, a 'Vt'" ot groups oi phannaceutjca! products means a pti«-ahty of 
group* where eaeh fro«p is felated to ihe other groups m the se* by having the siame acti-vt. 
and macti^e ragredjen;s present jn the pbamiaceiiticaj product, each group bemg 
30 dtstmgujshvsd troiti other groups* m the «;ei i>v h$\ mg varying amounts nf vtne or nore yf the 
i«actne ingredient? m ihe phanvtamn.cai pioduct 

I he m\ention also includes meinber[s] oi a set of groups of a pbanttaceutical product h&vmy 
one more active tngredseab mi unt or rror« maane sngrcdieuis, wherem the one or more 

ft 
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active ingredients and the one or more inactive ijigredients are the same in each group in 
the set, and an aiuount of at Jeast one of the one or more inactive ingredients is differeiu in at 
least one group of the set as compared lo the oU«f groups sa llie set, whereia {he amount is 
detectable in a near-infrare<3 (NIR) spectra of the phamiaceutical product in tJw U bast one 
5 group of the set as compared to a ae^-infrared (NIR) spectra of the phanijaceytscal product 
of the other groups of the set 

is >et another embodiment, the present iaventioti is a m«Uiod of maaufactuuag a iabded 
pharm^«iitical product having dm or more active ingredients aad one or more in^{i\-v 

iO mgredjejits compnsmg modifying the qnanlitv oi at \ssi>t un^- of the one ( re ixio^^ m 5CM\ ^ 
mtTcdiepts in a tlrjt pharmaceutscal prodtjct to ra^U a second phsjnTi*fa.eutj<,al pro^luct, 
vvh«iem the moiii 1 dm is etvv.{,ibi^. in m near mlrared (NIR) spectra ot the <:e;.cnd 
pijarmaceutjcal t> ^utiv! compared t a neai-tnttared (NiR) spectra <.'t thv,* tisit 
pharmaceutical p-- o^sk t \\ h-'cm vajd second pharrttaceuijoal product is the labeled 

15 phartitaceutiea! proftact. 

quuiit ^ -it it kj^t ort ^t iWv oTif i Si. !! u !) n V St! i'<;fih! a<.vt<.d 

tv,j iu tNi^NER^ jv«.iraof the ciond phanut,? uticai p''Ovlv<ri i^, <,oniOftrfcd <o iSik 
i-^tvH^ tht. ii-,t p itr taoexttical product stberem ^.aid &evond phamiat euticdi «>roduct 

comprises uie laoct, 

25 its. thti^tit vdfeusv. bodunutts tht^ presonn iv<,rttiondisu<^e!> a rnaji «■< v>i 

iLiermininAi*^' Ki« iS^i.. i phaymacfci3tj».<iiprodticuom,5nsmg thv, '■t p^-otih on 
j,!W5 ->)0!uHi5„o Gii,^ ^)!juccu*K'5j pioductand companngSfaid pioduct ignaturttoa 
it tv cf p o^!!L'i t v^5i t'jre (ft Ar»,tereacephann3ceytica! product, %vheri.5n satd refeieni^e 
iMOi. ut M j"< ih a men.btjrot a hbrar), x^herem the pham>aceuticai pfudu<t i& identified 

■^0 <. erU(-ruH<-pha!miiceuhcaiptoduaifth<pioductsjfrwlureotthe phannaceutical 
product IS the same as the retererjce product signatwre. 



BEmF P ESCRXPTION OF THE FIGLTIBS 

Figure 1 contains Table 1 Level 1 CompOiiemt aad Composmo« Changes for laim^-diaie 
Release Oral Solid Dosage Form& Table 2 Level 2 C«mpon«.m md Composittou 
5 Changes for immediate Release C^l SoM Dosage FofttJS 

i sgure 2 cootaiss Table 3. Level 3 Component md Composi&on Changes for Immeduite 
Release Oal Solid Dosage Forms and Table 4 { s-wl 1 Compoaent and C ompoxit.tin 
Changes for Modified Release Oral Solid Dus-age Fonns (noarelease controlh'ig cxcpj^nu 

10 

Figure 3 contavns Table 5, i-evei 2 Comporjeni md Compomwfx Chances ic^t \iod\f\K^ 
Release Oral Solid Dosage Fou»s (nonrdeas*, <»tttrDUin|E e\t. ricn.) lik' ! ; P 
Compoiiesitaad Qsmposition rhani,es for Modeled Release Oral S*^ hI D->t,.i^i. Foiui- 
laooretee ceatrolimg sxeipsent) 

15 

> <> m<. i (. >fi' urn < hU " 1 1 M. S i < otn Kr vo* < < nu*!^ u ors Ci<sng<,>s for K^ulifjed 
^'dv )s Ot d NO' d SV )^ \ otm n> ^ . , < ^ r a pjui ! I^jb,^ S I 

(relej;>^i contrei uig excipicnt), and iahlc ^) ^ e%;,n Compunonl a'lJ Compo&Uion Ciiange 
2(1 *or Moiljfied Release Oral Solid Oosagt- Fomiss (release conimllng excjpient) 

Figuf e 5 coniams: rab!e 1 0, ISchematie sf areas: of use wjthm the cotamems! pjpelme 

25 Trednssonc fomiuktioas, Tabk- 1 3 Cojt^posiaon of Inaomethacm i-o^Tnulattuns., and : able 
14 GempositJOiTs ef Acyclo vjr Formtilalions. 

i ii-'Uii \ ^. lUsn - ! M-i \ ^ I hts a cfi m of rhe 2''' T>orn ative of Absurbance VVrsu& 
W jvi, ui^t ^ \s>mn Torr-^ Uatioiss viihux: formuidUon:* 'V3 (YoiioiA X Al tBiucj, and A2 
30 (Rc'fj) f K'SiUi Mxr?vSi.!n^ vtnioujits oi micajcrvstalhnc celhilt>»e. toe sn crsijies mid 1^5 
nm and im^ jmi reflect MR to differentiate the fonaulatjons aad tfte profiles, ot pure 
xiiJCrocrvstalUne celhiiose (Light Blue) and pyre aspmn (Green) are also shovvn 
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Figurv. 8 contams Tahie 1 6 This m a chart of tiK 2"^ Denv8tj\ e of Ahsorbsncc Vess-us 
Wavelength: Predmsone Foijaulatioiis wh«re fonnuJations B3 (YeUo^v), SI (Blue), and B2 
(Red) contained increasing amouna oi" magrtcsium stcatate, the itttt,Eii»jue aro»nd U05 rnn, 
a? wen as the regions bets\ ttn iS 7 >5- { 7 urn -M.d 3 775 1 "^o mn rs^ec? MR to diffcivitttare 
3 fbe forniuialioni and ihe profile ot piiie magnesiunj Mearate iLi^' .i B! icj i<5 aisso shown 

FigiJie 9 coBUins Tabic i / Tms iS a vhait of {he 2" Hcnvative of A!buu\i5K \ ?rs»^ 
Wavelength- Indojnctiiikcm FotTnukUons %vhere ioimuiiUens < " i Yvrlk^^ Ci <3k r], <)x J (^2 
{Red)contdtnedmtreus>mgamuum->ofmicroci\Mai; i.e 'uioi^o, <i ^ eil as dj^cr^. s w 
IQ dinosints of croscanwellosc sodHun, (he {uknMiR', u^d 1 S'^C nm ^ ^ mn u fici \ R 
to ditferentiaie the fonnu5aUop& and ih<. profiles ot p>t!e micjocixs'aliint 'xUiiki^t; iLjg;u 
Biue) and pure emseanseilose sodiam (Paiple) gr e slso shows. 

S e X Hi. n j!^^ ! .ibl* \ i <. ! n *S 'h ' > <if \^ ns'^ n*,t \ tS'^u-* 

nm,21>0nm 2 -^^ n 1 2V>.rm ^-.v.. th. k ( ns ^-tA tn ^luo M 1 nsn rjid 2380 
2420 nm, reHcct \IR Kt djffe-cnn-ite iH^ tortmshtious, md xbcpwUk^ o. port 
20 microciystaUme cdluiose {Um>) pare sisich (I tght BJue) ^ aSso simn 

DbT AILSD DESCRIPTION OK THE TNVFNTION 

Whea u^ed ri ihis^ specificauoK, the foUowmg words and phraseji have Jhff foiiowing 
25 meanmgs ascribed to them. 

A ''p'lamwcuncal pmducr j$ a dissage torn that compnses one or more therapeutic agents 
snd one or more mactjve :ing3te4tei>ts. 

30 herapeuttc agems" jrdude nstuial [biologies] drugs, synthetic drugs aad nutraceutjcals 

'Dosage ioms" mcjude, h> «fS% ot example, tablets, capt»yies, puw^Jers, solutions, 
semiso'jds, i^upposuones^ attd Ivophniyed and milled poviderb, v^hicti may be reconstituted 
far miectjon. 



"Drags'* mckde by way of exajiipie, atorvastatm caicmm, axuhmmycm, anilodipjne besyiaie. 
carbamazepjnc, cefhraxose sodium^ ciox^me, epoetm aifa, fjigrastmv indma\ ir solfate. 
tscKreuoom^ lanuvudmc/zidovudme, leuproltde acetate, oUsiapine^ phenyi«m Sjodium, 
5 5rt>matropm, irovafloxacm mes>iate, md w arfaris sodmm, 

"Hutraceuticals" include b> way of example, fc\erfvrw, gj.-{kgct bihbA, wv. p^Jmetw, St 
Jolin's Won viion<2ryum aul^avC, Vom-'yivc t^{0, gliK oiannnc gro\Mh honnonsb, 1 - 
cansitinc, L-picRNlalanme, s^hj^tk cytiUge, ■vegeubie C0uc«u^jt<is, chromium pRolmate, 
10 mangasese, biDtia^ rifeoOavHi:, md »scoth\cmi<i. 

Vl^' nhnx ol . . ^ i s i! prodticf ?n>mmail'v ^ > s 'l^ <<jh f.u j^mui} 

th!,rapciu>c ^f<»\ s > s he phamjaccuiical pRd.K% tiiv. dn^e or cfnct-iUKUtoiof 

each thc.i pet t < ' 's^ .axmaceutjcat product, and maaufacturer of the phsmiaceuftcal 

resspect to idewityiaiKl/ca'^Ufi^ A prodtjet ni^feiiifectifrMby a*i ahappro^e^ isoureis is 

.\ "countesk-ii pharmoceuricui proiiuot'" is di.isag$j b>rm that :)^ cuuriterieu sind wbtch m.iv or 
may not eoiKpiise a iliempeutic agent. 

Ai!iiH':it;c Jviiotcs noi beiiig eoisnterfejt. An autheaiic phsniiaceu&al prodaot is a 
^5 p'i.inu.keul!cui proviijot that h not counterfeit. 

^V" .n-^pii'ostng ejTor'" )S the dis^pcnsmg of aphaanaceaticaJ product which m\. the 
phamMceutic-a} product specified m the dbpmse4 preseriptioR 1^^^ 

3d A ''product signature ' iS rh? spcctni! featujes obtained a pharcsaccuiicai product or 
couDtcrfeif phartnacemical pmdoti that iS &tifaject<?d to one or more spectral ^afyses. 
Methods of spectral analysis jnclndenear-iEifrared (NIR,) spectroscopy Kaman speciroseopy, 
and laser induced fluorescence (LiF) spectroscopy, Aa example of a product sigjiature is the 
a«ir->nftared spectmm of a specific lot of predinisone tablets that were ptx)duced by a 

to 



s^M&mm^l:m»3m Nm4ti&m^ sp&cmm is tM abSfi^rpaa between 409 

A" isbrarv'* of product signatures ss a wllccnott ol product j»jgnatures 

5 

Au^' mactjvv. mgrcdie«f * ts a oomponem of a pharrsacemical pi oduct which has m intended 
tber<ipc«tic t,fT«ct, juactive in^dtents an? also k»ov,ft as exapisnts 

In ihe iTjeJhod disclosed, covert NIK spectf<*i fingerpnnts are ssmbeddedi imo each lot of 
10 pharmaccoticai formuldtton b> modsfvmg foiinuUuon inigredient quantities remaining 
Within rct'ulatorv ^^eac> aUowod composition changes Amomj the vjgr'tkvist b<,netits ot 
th!sappr>>!<,'i3r<;it>ii!.v^.^ n dfj exieiual laggant and mimtiiit rt^ <'■i^v'5I^ Ui B\ 
imentjoudliv \aiv'<ig t\k.ipj<;-st quamj{}eswit}ii!i allowed uingCN, ii poii>.bls? lo encoUiJ a 
uinque fegeipnnt mto fsmh product lot 

n 

i^oix^icr*t< dr'ii ir^fducs arciti ncicasu iUi.uiar!v becau-t, ^ > <)Ht »> 

L\mK)!og> <ii<i uvvin<;iiv<u^i^ J-'a'.v b ^u! ^ ^ <.%s ] htu .uiiitu'? i » v.* da i 
<.oumtri?itvi MciuhiUvOun e kit n s i ; |' < .sirv i .5j5i or pa^Vaiitd -.imii ifJ 
tbe ii.'*-en,K jhir^.caiKii » xii as { s un h hu^v'. ^jm Uo tin i ^ >r 

of a dtuK iii particuialc dosage fbn->i t a o! ^.i-i. *■ ^ m ^ 1<. i u \^, o{ KJi. vptxSrv-copy 
{■iciude its iTor:-nivas!ven<.'S3, pok^' t tor it'ev ucn tnuis Kjpub.U 1. 1 ^'HiKm- 
(Lipproximsjeiy 1 second), ami mn-,m ^i' or ijo sample p.cparatif^n P.c r^isf tvof 
25 comporisnts commorJy found in y p^artwceutR.^t piodnct eshthit ? MP Sj ^Tiruu 

Eisher or botb the phamwceiitioal p^rkaguig or c^n ^onn v.in v ^ i,i^!_aat;> or 
ex;inip!e, cnibossing, ij-apvKitjriii, pnnting i,>-^nmi: tiosaj^v? foin'si/v. anv. orhes otnjtua'oi 
metho<,is cati be applied to change tha phjsieiii appear£tn<,e of iht, <*ONrge Sof i {(- ^ >>>tb L 
M ohiinges m logo, «se of an iilnaYioLt-dept.fidt.'trt dvet S«ch apptoavh car b^^ y >cd a'ors. o\ 
combinaiton with other motliflsatiosis of packagmg atM^ cli^ages in^t^^^^ 



In a paiti»;«W embodjment, coj iponems m ihe dosage hm\ be \ aned, 
approximately batch-to-baieh or wdh other U bite^y] frequency, to provide a distfjicuve 
vpectrai sigiwtyre for the product ^ni that batcrh or lot 

5 Componenls of an oral parttcuiat« dosage forms (eg tablctso! <.jpsiilea)5n>,!jdcrhedfi.^ 
^aetsve mgredj;.nt), mipunties, drug degradfints, fillers, djsjm«grdnt$, bmdera, lul tica us. 
ghd&nts. ijolorams, ilavonng agents, and coatmg materials Soms or all of the wmpoR« t 
levels C3» b« modiiied, either batch-to-bateh O! mth so other frequency, Jo yseid a KIR 
pectra for tbe baich, a set of bate les or othej ident fiCJtioii of lots 

10 

Utili?irk'tbo-^)ocfduri;,s.i!iii.*os,.ii i'^ft^ n ' V NL-< ;b->vC-t>- >d n ! h ikmi;„d 

tii:ji,ksed sole! to V-c pe 'on>- <>! i<tic<^ s<,<^« *i si n fhc >■> auu'>.tuiv! 
1 5 manual ^tmci *igci i.s i>t the numul.u ftrtrt know vQmpo:>iit»n a'^d ^.s^Mcatccj MR 
spsctra of pfodacis from a pariicsiar batch or kt. 

.-i)Njvtti!>dutc»jbesnbtej.ud o\ R i Ks!> 'm' .,ro*s-refereiieed a|;am&! the sisHk --u 
\ R pc \a T^-i- 3s*?oi.isf o« bv.^<^^ di." pn.vjuvt :> hatch Riss-nhcf and jts NIR s^y&cirx 
20 i\ >i<i y> t ^ ?!k i** ^, iMtf!'^^ NIK p<,i,lra, prov dt^ a h.i.'^i- > v >i iH^t counterfeit drug . 
'> ; Kihiv i) ilia !;<> dvUivjiot-lo '^u dt> other pui posrt 

<^n .A\-d iM-neft , th,' a ?o a'lon txiwta MR. bpot ra a id bakh .^b 1 netd ^ ot ?c 
:;iO\ttLx' in regxaJorv t ye ss.ie& fnforcemenf M kuK >r ht^ t ^ . < ^ v \ >ou \\*(\ couid 
25 )»'d. p<;i Krm txt'iu -s^mplmg aiPd relay \{R spcctia $0 ia^ tnafiufactutcj r*i« rtjo. ufacturer 
A ou!^ Ukji repcu Kivk on y the mft, rmatio i of whete or not the sanipk matches the Jot 
assocmed with rbat speactmm, 

-inihemore, bvt^use the msButacuirer would aibttsaniy var> tlie variation of ingredients 
30 nhm 'it it jXist cotnpt <;ttion$ ( i e past NIR spearj of pre^ ^oiB batches) would «ot be 
mdsct'tf^e of tutuie coj ^posuioxss [i ^ fistare \1R S{>jctra> Hence, a courterfejt effort would 
•lave po 5arg«t product to cotinterfett, without detection. 
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This approach employs the visjb!e md NIK. regios of the eicciromagneuc spectrum The 
NIK reyon typkaliy mciudes wavelengths beween about 700 nm (oear the red m the visible 
spectrum) and about 3000 run (nesr the mirared stretches of organic compounds). NIR 
absorhancepe^ks onginate ftnm overtoaes md combmaisoas of {he fundamental (mid-lR) 
5 batjds md from electronic tiansitiom in ihe atouis C-H, N-H, O-H bottds are re*,ponsthk 
formostof the rnajits absorbances KiRspectrometrvJ^usedchiefijtouitfniiivoj ouai«i'"'- 
molecules, ioctu<Sina trntque hydrogen atoms, MR speciromelry is used &!w!>70 Ci.! "v.'ku 
alcohols, amines, and any compounds containing C-H N-li, andsr O 'A ^r-xip \i other 
bond combmation$a^sopro\5v!^ MR. absoi bancs p<,akv Ih.'\h-'b'( r.^ i\hiii\ 
10 ^.-vaveienjjjhs het%W} ahtnti 400 «m to i.heu' X'^'^fs M-y. yK->i m f^<b rc^^.f^n i,a i 

or gimti irom corjitgatcd pi ekUrons o'" sirumaiK ms.i e\es ] ,5kt,„ dsci. co-^iinoriy ■uped 
«>! gn V a do5»age from a uniqne color typically absorb m this i-egion of the electromagnetic 
Spectrum 

15 Whic ph^i'-k ^"w-^h i\ -n^i) '^pui! o!<. Jm5 .tk V M ^<-ni\ atcrs 

20 u*. mpi. Ml <><■) t,. i!.^^ in U 7) ! ui^.^tuiiis^ of pntducN vt ' o)., o k o ' kl lalit v 

.i.q^ iCjK.M^ lb^,tttUi.ilorDfugt\t«luaionundRe!.ev«v.hKDLR fub's^a^-j i '^iw->ot 
m ^'vsj \pt s ir Us Ouu<rtnoe ioj Indubtrj' !>enes Us> nionosjraphs S;,.iiO ' f i --A 
Po^tvippiova' 0\<*?5!its L hen-'iS'r Man uactunn.' and 4. ont'oh ' -i \ s^r > > iK tion 1 <,iitm^ 
andLi\iso Jioequvakfit.i,LVv!<nu.d^tM~" M ^ Ac nonv .phsj dc il %v Miuhriges ni 

2"? \ a K u*- oosj.<?c torms and dlov^asie changes, ni <h»><?e dosage onos a d s.j ^s.t !!g 

'tqtntc'.'cn testing to fhoss changes Monograph CMC t-ntukd hnnsdiau- R^'case 
Sohd Ond Dosage Forms" proiide^ for cerliim cbsnges m e:xupi8nt<» m immediate t^-lea^vc 
dosage tonus m section ^ill. Consponents and tsomposjtton CMC 8 is the snalogoii^ 
aocument rclatmg to mt>dttied reieat?e dosage fornis. 

M 

be< tu-^ii III these monographs k \&t^ to changejt m excsptents [but not actjve components j 
3a drug products and categorizes changes m evcjpient levels mto three ^ups in the case ot 
uimedirite release attd modified release oral s,oh^i dosage forms, ciiangc$ are denoted i evel 1 , 
1 eMil 2. jsid Lev*,! 3 t>'pc changes Level I i.han|.cs are rbose that are unhkelv to hd\ e atiy 
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dstectabb impaU on forawktiun quality and fjeriomiance regul itoi v fihng 
docuraentatjott of a Levci \ change is ismited to the Ajtim»al Rt fx rt L ve! 2 ^.hon>'-^s a < 
those that couU hdve a signs jscatit ijsnpaci of form«]a«OT} K\v^iu\ ii'xj ps rl<^r^aiico ^ t u H 
ch^ges artf those that sre hkely tvj ha\ v a isgeifjcant impact tonnmauoa quality mid 
5 pdrfoTO^ance Tests fihng documeut^tjoti tor a Uvel 2 ch^ge and a Level 3 chstjge each 
^ irv c<.pcndm^ upon ihree factors drug therapetitjc r*iiige, dnig solubility, and drag 
pcrmea&iiily. Tables i#d«$s«bet3sese8janufactoiiage1jisa 

1 he presm invention may be used witbm anv cousnj , ^^ubliL ht jUh mlraitructure 'n ^I't. 3 
10 t.8S<;s the iikUkd artisan IS aift.ire'^fol lu > sk p > 'he c'ppropnate regulatory 

a:uijehnei jr the nsant^ers rcfei«\d <. mt i, 1 ,n u.nu iu cmboduncf ts p ovidea 

dot^ime tatwii !<iJ rt-p'f lis 0 v '^r^. '.i^i! t»^iM>k ir ioxssv 

d-iirtidi "cj -ir \o Jd i)).AUns<5rtUit!Ondo(^umefttdtionoFjnvfvobs<»e<juivaIenee 

c!ocu:fnC!«ass<sn ft(|ujrcd, 

I 'v ncf V ^ ^ a { afcrable approach to tag .iiu en k j^rodua m older to avosd 
SO o-n-lcH- i i ii.iht.'t sh„dc«u«noffoontertettjng* rotui MRsp<-aw,^>p% Um 
i h a^>iK s u< . o* a laggajit that is fixed, or »s one \\hf<.h fs hiv,UK-Si, i t'^c 
J'^m viLsUnn (he xdt, purpose asi a taggaul Our approach to use the toniu! snc n 
tomponems rhemselvc). taciistatc*^ the tagging «ifa«, «j« does *o ,n a more subtle fa.saioo, 
such that thts tagging effort is less dfeteetable ajJd hene® less couiiterfeitable. 

35^ 

Tor e^ mn>k, .oi v^^h imotedjate .i!it5 fljodiiicd rckase oral sohd dosage forms, a filler can be 
ojitatlkd b> a*, mnch ^ 5% to provide a NIR spectra ihat tags, the auiher>tic product, aad -shll 
qmhtv as a Lovei J change Given the abihty of NIR spectroscopy in resolve !% md smaller 
v!i i fej-c <ci. n lon-nulation. a umque tag be fabricated by \m ytng the nller levei 
3& \' T u s. number of umque NIR sigpfiatorss can be generated in a mtdtiphedliv c fa^hios 
!T)^)duktj ig two or more components (e g vary fiHer, diSmtegranl, and bmder) \'ary)n^ 
filler over 1 1 levels, dismtegrai>t over 7 leveb. art! bmdcr over 3 level can results m 231 
unique NIR spectra, or more. 
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II shouki be noted that the number of distisKt spectra that can be oMaincd and/or used is 
limited oniv bt- she gi^nsttivsty of tiie test equipment. Aa the ability of the apparams to 
dsstjnguisli among \ar>ing spectral data sets becomes greater, ihe number of Up, avaiiabJe 
will increase and the required degree of excipjem change will diminish 

■S 

A further limit on (he system rekjes to Ihe quaiiJy of the tnar-iiracjui.riy pjoce.v As :>!Occ^v> 
coRtro « beconw rv^n more precise and the desirability of isavsng iuch corstrol^. baomes 
krsv- , tnsraifactui iiig ]>i aijtic«?5 wiii be held to tt^hier toieratKes and a greater number of 
diftercnl spectrai pigiUiUsres wsU bv^co^■!e >a\a!lab]c 

10 

U i I otitcr\ptatf 0 li.it ihe- i^x^ ir \i ^uzn t Juicr^.;,i |>roduci ^roaps v\ sji be iiSi.;d for 
quality ?sstirasicc pmy*' imJ v iH hi .\h\ to idt^tuify product proauctd hy different 
in 'n.ilticvurer» itffereru matuiaulun taciiities i>fthc same mafUifacturer, different 
pTod^tt.on hrci w x\ n a n . r j tacdtty, or product produced by different shifts oii 
I *! \h. -iXmc h cm .< manu'-:u t k tnj, tov. ,i <-v 

By var,>^t>g the <. gjiiii^.t oscrn^w cmtrx'i'ime-itai effects on ihe psoiiuct in die tleid cm be 
t! Kt^^i and -ratiilauKd s'l 'i i jb<fst Vat sing signatures over nmc also ^llosvs itihereni 
detomunatiosi of prodtKU dating and whether the product in question is a post-oxpiration 
20 product. 

While NiK, spectroscopy has some previous Jimiied afspbo^iso^ •« phafriiaceuucai analysis, is 
has not been applied to combat eounterJfeit dmgs, Oitr approach employs the formuiatioti 
itself to provide a dysaaue tag system afid MR spectroscopy. It doss Tiotempioy a fixed tag 
25 or a tag whose sole function is to serve as a tag, and thus subject to cottrtterfeiting 

The approach of applying NIR speetmscopy lb a maaufactuting method that provides for a 
dynamic tag system is novel. Future tags are not anticipatable, and perhaps not practically 
detectable since forraulatioii compotient(s) themselves provide the tag. The i«an«fact«ring 
3{> method t«ake$ tsse of regulatory mechanisms tltat were imp iemented in i 995 (immediate 
release products) and 1991 (modified release products), in order for the tag system to be 
dynamiCi yet viable fTom a regulatory point of view. 
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NIR spectrometry is advantageous m terras ot hme md di'>^pm,M^ Mal>$is times are 
very short g i ssc) It \% sensitive to ni«to-component vanabies, an planneij in the 
dci.cnbfi'd approach There is es«mfi8il> m sample preparatton XJR ts nsnmvijsjve and 
nondestmcttve Ko reagents are requueU Detection \imns can be \eT> bvi 

5 

ALo, bec3U^ flits device cdsi detect the dnjg type and m dyst tln,> co j d aiso -st u ( d > 
greatJv luimmi^e die possibdkv of the phafmaci&t diSpeawOij the w s-on^ drug md t )^ ^Kr<^n§ 
dose of a drug 

It In v>.u snihodunent, a unique NIR si^atare is eagmeered mto ihe p 'Aas^Ts i*^ ^cl' jht 
P'ifd id, mMi like a ^.eiDficate of autfecnticit^ on <i CD or commercuj ^o.In^ aa' p 5c^.ay«j A 
company eould havg several hundred types and assign a loi iiamber tij each one. 

Its^ fi H al (^^ft.^Ht^i ^ Mtjj *orn i in ih ^ 5dtr Je t<,i i<. uiucireitn ! o 
15 ^t>p»oai.h .''i ibo appin,auoi? ol ip<,i.lra} method'- ^.tothcr a'>prc*ach does <-^cr snaki. as>e v i il'v. 
j»(eritionai penodic vanation of the fbrmiiiaUon as descnbed above. 

Various >nj'if (U ^ ( oh^-v 1 i t ^ i ire aoi he ri^d •» meSh^dN *o !.\ 

M c ^ipc-t-) 1 <,lhods to <sswi. ? i iK di^t shuiH^i) rltL'ifvi i u d{ jg SI '-<^la^t,<, 

lits j.Mf ^ id Jit i^£gnl^) at ds.lcrvs f l.v\ei& lor moiuonAg di Ji pris luct d sti Hthc> 

u.ii . 5 V plnr n Jv,<. manisfaetnrers, phanTirfCi: mai uhokfakis «,.iK.v.eia,(,a' 
i'stnDi u ! <^ «K' *>h <K RN ho he mti jevied m deiev-imj, v.ou«terteit drug pttuJuct* 
i>Hl !'5 .ssur.tio 1 1*- ( i>\{ca pR J*vt is hej ^gd!sp^»ved i p^arr>ac<,utjcal repackagers, and 

25 U> \ i iMi* rtiv), it 'i " u .<s %> e' a{» regulators it? olbs,r countries 

A t>pical exatnple application, m ihe detection of counterfeit drug products by FDA field 
inspectors and/or heaith can; vs-ariccrs (e g phaimacist. nurse) 'svorkiag with the mdnafactarer 
o*'t iud MitiC product FD \ ftdil inspectors ^»id''or heJth care vvorktuCi. ho> i.hram die 
3;^ N IR sp^.i ui!' t ci &Uip«vt products and '^eiay the s^pectrun data to tf-c ma^.u k «» - i oS Jhe 
aulbentii. product Agent* ot the manufacturet of ths; authentic pioduct could ai*o inspect 
sainples in the field b> obtaining NJR spt-ctrum of suspect product-? 



Another typical example of its use would be by pbannacies emptoying NiR to avoid 
accidental overdos?© or misadventure in phamiacy dt$p«nstng by assuring that the dispensing 
robot dispenses the correct product or to asswe the dispensed pi-oduct is the correct product 
with semi-automated dispetising deviecs where the NIR is built mto tablet/capsuie counter. 

■i 

In one of its embodiments the comparisoat data needed to reference the ssmpk agamst 
authentic ppoduct is supplied to the field [the pharmacy, hospital m other dispensing 
authority] to allow theni to determine the mithentictty of the dmg in the field- 

m \n m alternative embodiment a mor* secure system is utilized, where the drug raantifacturer 
maintaias a comprche{isi%'e database of all vamtions of the drug dosage foym over tijrje aiKi 
allows access to that dat&bjJse' to authorised users to allow a ntultiplicity of data to be 
retrieved about the particular product being tested. 

15 in & >et more secure variation, the manufacturer's central database reports oniy a yes:sio 
on^v^ ei .5s to vvhcrbcr the prodiict is co«nferfeit or outdated, allosving the rasnufacturer to 
track the inovement of it? product through the supply chain but still maisttain control over the 
dissemination of the information. 

20 It h abo cprkmpLiicu that .i c^mrA t?-.\nihy-, Mich dan; H>.n tx- up by industry or 

liic iOllcrAjng example is pye!>ent«d m onm in more fuU\' siUKstraSe the preferred 
Ttbodiuient? of the invention, it should in no way be construed, however, as hmuing the 
25 broad .scope oi the mventioo. 

Bsaiiiple .1 

Miterkh ] hn *o\h-MT g oiug substances and exc-picnts* ^\ere used js, rtt (.n V 5spn'f. 
30 v'm^ car^',v C^^^nA i A) pit'doisui^e (Sigr^ia, fit i ouis, UO\ Hidometh.iv n ^'^v m 

CAj, acjelOMr (Spectttmi, Gordejia, CAX nnca^crysialhne cdiuk^v- (Dnovii M, 
Mendell, Patterson, NY), m<ign,esium ^earate iSpectnsm, udm i,( ^> -r^ .^carneilose 
sodium (FMC Biopol>mei , Pnncetoa, NJk starch {Lyeatah C, Rtxiu<;lt£ . I essfrern F uiice), 
«nd lactose monohydrate iSuper-tafo, Fhe Lactose Company, Rawera, New Zealand), 

n 



f ormylatiots Melbads. Tbrw ubkt fonnulatjoiis ^v<;re desigrsed and evalustcd far eacb of 
ibur drags, such tliai i: ibmiuiafiotis were mad«. The four drags were aspirin, pre<3i5isolone, 
•ndomethac -n. ajjd acsciovtr. ;ind t-si denoted i<s drug A, B, C, asd D, fespecdveiy. Th« 
5 drtjjjp Oiffer ir. th«;t rherspcmio uses> physicochemical properties, ipectrat propmies, and 
dose rangu\4 Foi each drug, three tablet formulations w<a^ fabricated. Tables 1-4 describe 
She composidoiJ of the 12 fonnutetiotis and refer to foimiiiations A I , A2, A3, B 5 , etc. In 
esQh table, the first forraitkiions is denoted the reference fomiulatso« (i.e. Ai, Bl, Cl, snd 
D\ are reference -fenntiiattoss). For each drug, the fofBuUatioas were varied within the 
i 6 SIJP AC level I tolerances by V8r>'iiig «ne or more excipicms, relative to the reference 

fotmulation, resulting in the second and third fortwulattom {i.e. fonnuiations A2 and A3 were 
variants for fonttalation Ai; fomiiilations B2 and B3 were variants for toimxiiattan Bl). 

Variant formulations were attained through the following changes, relative to the reference. 
15 Foraspiriamicrosf)«talliaeeeiluJosewasinie^^ For jsrediiisone, 

magiiesium siearate was increased and decreased. For iadomethaein, tsicrderystalitiie 
cellulose and croscarmeiioss sodium were simtilSaneojisiy varied. For acyclovir, 
microcrystalKse celinlose and lactose monohydrate were sumiitaneously varied. In some 
eases th^& tablet vm0t changed: 

>0 

Near-IR Methods. The fonnulatiofis were scanned and analyzed by Foss NlR.Systems 
Rapid Content An&lyzef^. The foilowiag test conditions were used. Samplers were placed 
into sealed glass scintillstion vjals and scatined ifi reflectance mode; each stanple was 
iscaaned 62 times and averaged into one spectnmj; the wavelength range wad 400 mn to 2500 
B am with samples coliecied every 2 nm. The raw spectral data were converted into 
sbsorbanee and 2*^ derivative vakies using Foss's Vision sofhvare package. 

Since the active components or components >n the dnsg dcia;j;e tor as ;; not s ^ncd ir; the 
d!,-*closedsysSemJt{sappai«Kt$hatthcs;^rxfn--, --^io>n i' , , .i;\ictivi- 
^0 ingredient of combination of aciivijs, h is ri^.;^ \r.e .ihshty iimi cihvcc af >5 sK i!kd ^rtusan jo 
ohosv th« MKictivTingTedJen? or n^'-.r^sikras k. <. -i^ in developing the various specirai profiles 
t>f a drug product regardless of us active ingredients. 



ll should also be apparecit thai the system is isdepetideni of ihe quantity of acUv« 
ingrediem m iht dosage fomi and that the system may actuaiiy be used to provide a signature 
to disUttguisb assong vasyiRg dosage forms. 

While the system is not dependcm upon the sdeijtny of the acine mgredieiit or irgTt;ui«Us, u 
is recognized tijat the system may be most uscfid in conjuoction with c«rtm» dnigs that are 
move likely to be subject to theft, abuse or counterfeiting. 



GLAms 

1 A method of iabUmg a pharniaceiiticaj produvt havsna one or mot-e art\ e 'ngredi cits 
and one or more motive mgredients compnsmg \,an!im >in ari^imt o- at of 
the one or more snaettve tagredients over time and guiier^tjn^ <5 puxlu*. i ^^^nMnrs of 
the pharmaceutical product having the vmed arnoimt of the at least ot« of die one or 
more maetive tngredsents. 

2 The method of claim 1 whtitein ihe prcxjucs Hgn iiu o c ^ Kpii»>«s ;i a^.ir-!ft Stared (MIR) 
specka, and wherem the prodaet sjgjiahire coifiphses a label 

3 X ) Kh uiiiiUtK if ^ ethod dei-iifi tmj^ tit" inuuo oi 5 pi!^TnAe-j.u.il pn>atjct 

pioduced ihe varwUon being at teavt suUicient to distMi^tusnJ tht UifteTens.*, ii the 
MIR spssctrsa of product produced m each batch. 

<;ckc{cd iiXfvi th^ gjoijp v.oii&iStmg ot a rslkT, Ji dis^integtam, a &indcf, a luoncani, a 
ghdant, a film coat and corabmauom thereoi. 

5. The method of c}asm 4v wtoetn the mactt^tfe mgredmnt is the^ 

6 The method of claim 5, wherx-m tlie aiaotmt changed js in the range of about 5 pt,-rcciit 
based oa a totsi weight of the product. 

The method of d&m 4 m which the inactive mgredim ts the buidcj 

8 The method of ciami 7, u herein the atnootit ch^ged \$ m the rage of abyui 0 5 
percent based on s total weight «,»f the pa->di<ci 

9 The meihod of ciasm 4 m which the inact}\ e uigredicnt js the dismtegrant 



10 Th« mdhod of clasra wherem the 4mt>mt chmgsd is la the range of about 3 peKcnt 
based on a total weight of the product 

1 1 A system for v^ifymg the authenticity of a pharmaceutjwi piodaa i,v^i ipr'&me htz 
steps of; 

msnuiVtJtfHsp more than one batch of a5->hansaceutic«! pRxiuct. each h.3;tch btr 'xiu a 
{«ft;s:ciK'e speciTai signature: 

!fi>ji(Uinj, vavh at the rticr^nct. spearit *,fgiiaturev smo a databasv, 

scannjRg a sampSe phsmiaceufiwl pntdtKl (o p-'f J .ve 5 v mti spectra' >>tgHat«r?. 

(.onipnnii" th< canned <i|KCtufi * t^jjuturt. l> each ot ihc u^fi-rcsHc pcv!! \\ sit^^-^dtm^ 

i-mil 

report itr t V ft, -.iiU of ih^. >ipa isi. ri h ^ l' ^ the .imhcntuit^ o U ^dinpk 

piui jxiav.e«tjc ii prAtititt ^entk^d h\ the \n icd -ipectmi Signature beang equivalent 

ts. u {s.i>tt w.e tu tae refcrttice spe<trai noju^uuc"- 

12 The bxistem Oi Uam) J \ m v,hii,h tixa reiersnce hpeclrai jrtgnaturc &iH ths 
spestral Signat«r» are NIR spectra. 

n jfhe system of ciatm I i m which the spectral naa ths. innrJ >c!SK-t 
tM'^^ ^> tec {«' <i daubjie oi bpevtral i»ignawrLS ot <,ullK{itJc pt>xiuc{s, ttic svaimtd 
sj 1^ Mi !ur b tofjs viicu to iht. < tu'-vn u spi_ct!s! sjgiiatures m the database- and 
t. f ■> I " iesuHs or ihe lo ■'ipan^oii ^.re !Cp>.nkd 

U A Svt ot gro\*p<; ut jt phasmaceutscal ptodisct has^ng one of more a^tp ^ 'nercniseni? 
a'ld ni cf tTv. 3aa<.tive irigr«?dienti> wherem the one or r^oni ^ tivc >r^ edien s aTju 
tlie one or more mactive ingredients aie the same in t,ach gwup io the set, oiid An 
aiTiomt of at least one of the ;oneor more uv^tive mgre^^ 

one group of ihe set as cr^mpareO t»» the ud^er groups m the set, wh<,iem the amoiwt is 
dfitectabk in ntaf-infuied (NIRt &psctra oi the pharmaceutical pit>diict in the al 
iea&t one group of tt»e set as tompared to a neat jnts ajcd iN\K) spectra of the 
pbarmaeeutjcal product ot the other groups of the $et 
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15, The method of cimm I , whema the tnactjive m^edjent whose djsiount «s varied is 
selected from ihc group conststmg of a filter, a disuntegrant. a binder, a liibucant. a 
ghdaoii a fsira coai and combinations tfeereof, 

5 it) The nietl\od of claim 15, wherein the taactive sagi edjent ss the tlUc 

1 7 The method of claim 16, wherem the amount changed js tn the range ot abou^ 
peresm based oa a total wejght of the product. 

1^ i § The method of claim 1 5 m which th? mactive !ngre<hent is the binder 

19 S ho ncthoiU>j ( lAiP! 18 \Ui«<,in die .m>tU!U i.lunged is m therage of aboat 0,5 
pa cent based oi! a to tal weiahi ot the •nroiiuet. 

1) 1 h« methvid f>t cKwm 20, ^vh£•'ti^ th« atuouni: c.i^iogeJ » m the range of about 3 
percent based us a total of Ui« prodaet, 

20 i J A HKi-'.btr o' ^ i.et ot groups of 3 ph^^nBuoi^uiicai p'f^J.K t h >.\ sni: ..^sie or h^ok miM: 

!ng-edjei.ts. asid one or mor« maclrvv uigredicnta, vAtaci i fiic u^xc- or m >re acti-vt 
{ngredier.ts and the one or more msctive snftedi^iis are the ^ane m each /roup in the 
set, and ai? amount of at lo«ii.i one of she o«e or mare inactive mgrcdiems dii&rent 
m at least one group of the set as compared to the other groups m the set, wherem the 

25 amoum is detectable in a near-5t)firar«d JNIR) spectia of the pharmaceutical product m 

ihc at least one gtoop of the s.ct as compatcd to a «e3r-infrared (NJR) spectra of the 
pharmaceutical pyodiict of the other groups of the set, 

^ 3 The method of claim i , vtherem the inactive ingredient whose »riount js vaned is 
30 selected irons the groap con««ting of a fjiier, a dismtegrant, a binder, a iubncant. ji 

glidantv a film coat and conibmations thereof 

24 The method of clatm 2X hcreia the mactive >np-edjcm i*. the filler 



n 
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25 Tho method of claim 24, wherein Oje itmount chatiged j& m the jange < f about 
percent based m d total weight of the pmduK.t 

26 The method oi claim 23 m Vkhich Ihe macuve ingredient & the bmaer 

27 The method nf claim 26, viherem the aisoisnt changed is in thv rage of al>o«t d 5 
percent based on a total weight of the ptodyftt. 

28 The method ofci^m 23 m vvhjcb the ma<.tnc rngtedicni ib ihe dismvegrajii: 

29 rbe method oi ekim 2K v.ht-!em the- .^mouiu chiang^id js. m the range or aboui i 
percent based on a total w&i0t of the prssdiict. 

30 A i-^cihrdt>f nn.iiif^c .nn s Ik < •> s j s n i pa di'i t h nssn > > mou 
i.|inriM\ U ti i,t ! ni. )i ) t or ( c jn h )n t . t- > i nr t 

ph 5! UK <- )U i! f kJ tct AS io>«puf<;4 to i ngui ifth<5r<.i.^ tNIR> spcct a o * .e <tj-,t 
aim i! ciftK < fiwi a v^hereiu said second ph^naceutical product ss> the labeled 

pfywcmmemACAi product 



M \ kov. .1^ v>aer5» for AphamtKi. 'p >diK bs sm on oi i »«, 'vU^<- v^^^-'i''^ 
and one or more inactive m^edtcrt ionipr <.ui_n tu Hnu s tjua,E u> i k s ' '>us 
25 of the f>nc or t^wi m urtn e tngiulients* in <$ hrst phamiaceiitiv^. pux ma »o make < 

jtd p*\ nti itcutKal product Vtherein the modiftcation i\ do t ^^A \t, i m is 
jjifrared ( NIR) spectra of tho second pharmaceuiioal product as compared to a NIR 
speciK! of the first pharmacemical product, wherein said second pharmaceutical 
product cynipnses: the label 

30 

32. A method of deteniajiing tiv? identify of a pl^Hmaceutiea} product comprising t})c 
steps of: 

obtaihiBg a preiduct signature of said pharniaceuticai product and 
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comparing said product signature to a reference prodwci si^raUsre of a reference 
pharmaceutical protfoct, wherein said reference product sigjiatiire is a member of a 
library, vvhereia the pbarniaceufjca! product is identified as ike reference 
pharmaceutical product i f the product signature of the pfoamiaseutkal product is the 
S smt^ as thfe rfefer^e prddact s^^^^ 
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Table I , l.svd I Compoism and CoEoposiJion Changes fer Jranicdiste Retee Ora! Solid Dosage 

forms 





Percent Exdpjsaj {w/w) Out of toiaS tasget 
Dossjjre Fona Weigjst 


Finer 




starch 
other 




Binder 




Lubncsnt 

cateiwm ermagaesmtrt steals 
other 


■H^ 0*25% 
J% 


^Mm 

uk 

other 


•i-A 1% 


Film coai 





Tabls 2. Level 2 Csmponaat atid Canisiosiiion Changes &r fevmediste Rebass (kal Solid Dosage 
Fontts ____ 



' Excipim 1 Perc«« Exctptetit (w/w) Om of Total Target 
! i.)o;«i«e f'orm Weight 


Filkf 




other 






m 


Labricant 

calftium Of imgaesium steitrate 
other 




GJfdsfit 

isic 

0th«r 


*A 2% 




■*-A.:3% 



Figure I 



rsMe i. iKv^i 3 Con^onmand Composition Changes hr Imaiediafe Rekase Oral Soild 
Dosage Forms 





PefcenJ Bxcipient {v¥,^v} D«t ottotal Target 






Filier 




D:iS.i!Se«Ki!i.t 




starch 


Greater ih&ti f;- 6% 




(jrcaier fh&ij -i-/- 2% 


Ssftder 


^Jreater thasH '- i% 






cstfciUEft srmagaesiiimiaeafafe 


ar<atefth3j3-*/r0,5% 




Greater than +/- 2% 


Oiidam 




tale 




other 




Fiim esat 


Qreatsrth3R*/-2%; 



TabJe 4, Uve] ? Co«5pORet« mi Cm^Aihn Changes tor Modified Relesss Otai Solid 
Dosage Forms (nonreiease coottoUmg «x«ipiettt} 



Excipient 


Fermit Excipieflt fw/w) Out of Totai Target 




Dosage Votm Weig|i> 


Kiter 


•i-/-5% 1 


Pisirstsgrsat 




stmij 




other 


+/- S % 


H n Jer 


■' -0 






caiciuni or nstp.crsi«fti stessfats 












talc 




sther 




Mjmcsat 





Figure 2 



Table 5. Level 2 Conpor:ent &ml t'om{>osiiion Changes for Modified Release Oral Solid 
Oosagc' f orais {nctJifclcsse conttoiUng excipietit) 



1 Excipient 


FerccKt Exctfjietit (w)w) Out of rotai f argst 




Dasage Feam Wei js^t 


Fiiiftf 




sxamii 




!. other 


^•/>2% ... 






Lvlmamt 




cskiuRi Oi' niagnt'staro steatate 


0.5% 






Glidam 




tak 




1 other 




1 Fiimcoat 




Table S. L«vei 3 C«8«poa^it and Composidon Cba«ges for Modifit'd Rekass Oral Soijd 


Dos;ig(S Forms (nonreieaisecoDtroJlmgexcjpieaO 




fmxm BKCipimt (wjV) 0«t of Total iargei 




DoSiige Form Wei^t: 




GfegiSir 4$an ! 0% 






mKh 
















calsimi or raagaesisKj stearaae 


(,;rt'.jrt;r than 0.5% 


olhet 








taJc 


Greater than -t/- 2% 


>i «." 


Greater fet£i+/- 0.2% 


Film coax 


Greater ?han+A 2% 



Figure 3 
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l:<X-,k 7 Ls\-ii i Cuixifxmoru and Cotnposition Changes for MixJified Release Ot&l SoUd 
Dosage Fomjs i release controiJiiig eseipjsmt) 



i Escipiejjt 

i 

i .. 


1 Ccffllrolfidg Excipi«nt i.'-jnieni m r.-.c Nk'difss'ij ! 
i Release Solid OraiDosagc l ona 1 


1 Any re)eas« coatroiling excipietJt^s)^ 


. . i. -*f-;5%: . .... |: 



T JDk> 8 Level 2 1 omponcm a? d ComiXfsnson hiwy-, 'c-t Wni'i Rc! \ise ( bois J 
Dosage FotTOS trefease coisJrolimg exejpsent) 





Cot.ii )tii5i<j L cipieut Com«ajt m the MoaiSed i 
!>' tsfo^e s*>f id Oral Dosa# Form ' 




4 10% 



TAbie si Lcve! 3 Con^nem and CoiK$)08Jtio« Changes tor Modifed Relme Oral Solid 
Dosage Forms {release eonaofhRg exc jpistrt) 



1 Estcjpkftt 


Release Solid Oral Dos-ige Fortn 


A8y fgiease eontraUing 8scspK;*it($) 





Table 10, Schematicofiisa within fteeomfiief^jtei pjpdte 




Figure i 



mi} 



Tabie 11. Ccsnposition of Aspirin Formulations 





Formifiaticsn A1 


For mttlsiion A2 


FomsuistiOD A3 
fmg/tab) 




325 






GftfSuiose 


73 


83 


§3 




2 


■2 


2 


TOTAL W£fGHT 


400 


410 


390 



Table 12. Composition of Prednisone Formuistions 







Fofmyfatran 82 














5 


5 


5 




94,5 




















TOTAL WEIGHT 




100.25 





Table 13. Composition of Indomethacln f ormulatfons 





If^S^^iJj 


Fofmuiation C2 


Formulsiioft G3 

\jmm J 




25 


25 






71.5 


M- 


m 


sodium 


.3' ■■ ■■■■ ■ 


..2 


i 




0:5: 




m 


TOTAt WeJGHT 


too 


101,5 


MS 



Table 14. Compositions of Acyclovir Formulations 





Pom-iulatibn Q1 


Formiiitfor) 02 


Fafmuistion D3 






(mg/fab) 




Acyciovtf 






200 


MicroctysJaiBfiie 
csiiulosg 


113^26 


J20 2S 




Siamh 




2?M 




MatjfiG-simn stesrate 


1,7S 


175 


1.75 


TOTAL WEfeHt 


350 


350 


350 



Figure 6 
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TaN*» t5 2"* Derivative of Absorbance vs Wavot^ngth. Aspinn Formutat»ons 
Figure? 




Table 16 a''^ Den vativ© of Absortjance vs Wavelength Picdnisone 
Formuiatfons 



FtgureS 



JMb %J, 2^ Den\^tjve of Absorbance vs. Wavelengfli; Indcstiethacin: 
Fotmuiatjons 



Tab,e 18 2"^ Denvative of Absorbance </b Wavelength Acyclowr Fomuiattons 



Figure fO 



